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@ Intra-ruminal device. 

© An intraruminal device for controlled release of a 
drug formulation in the rumen of an animal, com- 
prises an open-ended tube (1) for containing the 
drug formulation, a piston (5) adapted to travel lon- 
gitudinally within the tube (1) and biased so as to 
deliver the drug formulation through the open end (3) 
of the tube {1). Travelling with the piston (5) is ah 
associated weight (6) adapted to retain the device 
within the rumen during delivery of the drug formula- 
tion. 
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INTRA-RUMINAL DEVICE 



This invention relates to an intra-ruminal device 
for delivering a formulation of a drug, growth pro- 
motant, vitamin or mineral {hereinafter referred to 
genericaily as "drugs") to a ruminant 

It is known- that the rumen is. a suitable site for 
the administration of drugs fo a ruminant. The drug 
formulation can be injected directly into the rumen 
through the flank of the animal- Alternatively, a 
mechanical device or bolus can be introduced via 
the mouth of the animal, in which case it is desir- 
able for the device or bolus to be retained within 
the reticuio-rumen ( rt rumen ft ) for controlled release 
of the drug formulation thereafter. One method of 
retaining the device within the rumen is to arrange 
for its geometry to alter once it is in the rumen, for 
example for wings to extend laterally from the main 
body of the device to retard or prevent regurgita- 
tion thereof by the animal. Alternatively, the bolus 
or device may be made sufficiently dense for it to 
be retained in the rumen simply by the action of 
gravity. One such device of the latter type is dis- 
closed in EP-A-149 510 (Eli Lilly & Company) 
where a substantially solid drug formulation is con- 
tained within a generally tubular body having an 
open end and a closed end, A spring-biassed pis- 
ton urges the formulation towards- the open end 
whereupon it is gradually eroded by the rumen 
fluids. The spring for the piston is wrapped around 
a heavy cylindrical weight which is fixed to the 
main tubular body of the device. 

it has now been found that distinct advantages 
may accrue from associating the weight, which is 
used to impart the desirable density to the overall 
device, with the piston rather than with the main 
body of the device. 

According, one aspect of the present invention 
provides an intra-ruminal delivery device compris- 
ing: a tube having a substantially closed end and a 
substantially open end and adapted to contain a 
drug formulation for controlled release thereof 
through the open end of the tube; a piston adapted 
to travel longitudinally within the tube; and biassing 
means to bias the piston towards the open end of 
the tube, the piston being associated with a weight 
for movement therewith; the weight being adapted 
to retain the device within the rumen of a ruminant 
during delivery of the drug formulation. 

In one particular embodiment, the weight is a 
separate element located adjacent the piston, pref- 
erably on the surface thereof remote from the 
biassing means. 

Alternativeiy r the weight may be constituted by 
the piston itself. For example, the piston may be 
die-cast of zinc or of a zinc-containing alloy such 
as to have the desired mass. Alternatively, the 



piston may comprise a chamber containing metal 
shot in which case the piston itself may be lighter 
and may be made of a plastics material. This 
chamber may be sealed or it may open towards 

s the drug formulation on the side of the piston 
remote from the biassing means. 

The biassing means may comprise a compres- 
sion spring, a gas-filled chamber having a higher 
than atmospheric pressure within, a polymer which 

w swells on contact with rumen fluids, or a means for 
pressure to build up by osmosis of gas or liquid 
from the rumen into a chamber behind the piston. 

A further aspect of the invention provides a 
device as above additionally comprising a drug 

re formulation, A still- further aspect provides a meth- 
od of administering a drug to a ruminant by caus- 
ing a device as above , loaded with the drug for- 
mulation, to be located within the ruminant's 
rumen. 

20 It has been found that advantages related to 

ease of manufacture may be derived from devices 
in accordance with the invention, it has also been 
found that it is possible to arrange for the weight 
which is associated with the piston to be separated 

25 from the tubular body of the device once the drug 
formulation has been exhausted. For example, a 
separate heavy element between the piston and 
the drug formulation may simply be expelled from 
the device. Alternatfyley, in the embodiment where 

3o an open shot-filled chamber is provided, the shot 
will be dispersed. Yet again, where the piston itself 
embodies the weight, then the piston may be 
forced out of the tubular body by the biassing 
means. In any event, the weight which is causing 

35 the device to be retained within the rumen may be 
separated from the remainder of the device, with 
the latter thereupon being regurgitated by the ani- 
mal. Thus, a reduced amount of debris is left within 
the rumen, thereby reducing the likelihood of inter- 

40 ference with the further processing of the animal 
when it comes to the end of its days in an abattoir. 

So that the invention may be more readily 
understood and so- that certain features thereof 
may become more readily apparent, preferred em- 

45 bodiments of the invention will now be described 
by way of example and by reference to the accom- 
panying drawings, in which: 

Figure 1 is a diagrammatic longitudinal 
cross-section of a device in accordance with the 

50 invention; 

Figure 2 is a diagrammatic longitudinal 
cross-section of part of a second device in accor- 
dance with the invention; 

Figure 3 is a diagrammatic longitudinal 
cross-section of part of a third device in accor- 
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dance with the invention, being a variation of the 
^second device shown in Figure 2; and 

Figure 4 is a diagrammatic longitudinal 
cross-section of a fourth device in accordance with 
the invention. 

The device illustrated in Figure 1 comprises a 
tubular body T having a closed end 2 and a sub- 
stantially open end 3, inside and adjacent the 
closed end 2, there is a compression spring 4 
which acts to force apart the closed end 2 of the 
body 1 and' a piston 5 which is arranged for lon- 
gitudinal sliding motion within the body 1. On the 
side of the piston 5 remote from the spring 4 there 
is a generally cylindrical element 6 having a diam- 
eter slightly smaller than the internal diameter of 
the body 1 and being arranged coaxially therewith. 
The element 6 is formed of a dense metallic ma- 
terial such- as mild steel. Between the dense ele- 
ment 6 and the open end 3 of the body 1 , there is 
a plurality of discs 7, at least one of which is 
formed of a drug formulation. Advantageously > the 
drug formulation comprises glucose monostearate. 
The disc 7 adjacentthe open end 3 of the- body 1 
is held within the body by means of a retaining 
plate 8, perforated by a plurality of holes 9, which 
is in turn held in the open end 3 of the body 1 by 
virtue of an inwardly crimped annular flange 10. 

The device is/ delivered down the oesophagus 
of a ruminant, for example by using a suitable 
balling gun, and lodges in the rumen by virtue of 
the overall density of the device; By means of a 
process well known in this art, the ruminal fluids 
enter the device through the holes 9 in the end 
plate 8 and cause the glucose monostearate to 
swell and soften thus enabling the formulation to be 
extruded through the holes 9 under the action of 
the compression spring. 4. Successive discs 7 are 
continuously brought towards the open end 3 of the 
body 1 of the device and thereby into contact with 
the ruminal fluids. Respective discs 7 may contain 
differing drugs or differing levels of drugs, and 
indeed , some discs may contain no drug at all, so 
that a pulsed delivery of one or more drugs may 
be achieved. Alternatively, the discs 7 may be 
replaced by a single cylindrical block of the drug 
formulation. The end plate 8 may be made of a 
suitable alloy, for example magnesium-containing 
alloy, which will itself be eroded gradually by the 
action of the rumen fluids, but at a rate consider- 
ably slower than the erosion or dissolution of the 
drug formulation. Thereby, once all of the drug 
formulation and the end plate 8 have gone, the 
dense element 6 may be expelled from the end of 
the device, optionally followed also by the piston 5 
and indeed the compression spring 4, if desired, 
although there is a danger of puncturing the rumen 
if the spring Is lost from the cylinder. Alternatively, 
' the end-plate 8 is made of plastics or aluminium 



and is not eroded. 

Jt may be desirable to prevent tow pressure 
forming behind the piston, which might otherwise 
oppose the action of the spring, by having a smalt 
5 hole in the closed end 2 of the body. Clearly, in 
such an embodiment, the piston should not be 
made of a biodegradable material and should have 
a sufficiently tight seal with the body to prevent 
rumen fluids oozing past the piston and into con- 
70- tact with the drug formulation. 

In a variation of this embodiment the end plate 
8 is dispensed with and, instead, the drug formula- 
tion discs 7 are retained in the device simply by 
the flange 10. Clearly, if it Is desired for the dense 
15 element 6 to be ejected from the device after all 
the formulation has gone, then the length of the 
flange 1 0 and the diameter of the element 6 must 
be chosen appropriately. It is to be remembered 
that expulsion of the dense element 6 Is not an 
20 essential feature of the invention; manufacturing 
advantages may accrue simply from having the 
weight associated with the piston. 

Figure 2 illustrates part of a second embodi- 
ment of the invention where, for simplicity, only the 
25 piston 5a, the spring 4 and the body 1 of the 
device are shown. The piston 5a has a generally 
"H rt cross-section, such as to define respective 
cup-shaped cavities 11, 12 to accommodate the 
compression spring 4 and a plurality of shot par- 
se tides 13. The shot particles 13 are formed of a 
suitably dense material, for example iron.The op- 
eration of the device is essentially the same as with 
the device of Figure 1, except that it can be seen 
that, once all of the drug formulation discs 7 have 
05 been dissolved away, the shot 1 3 will be free to fall 
out of the body 1 of the device. The overall density 
of the device will thereby be lessened, preferably 
to a sufficient extent to allow the device to be 
regurgitated from the rumen, leaving simply the 
40 shot 13 in the rumen. In embodiment shown in 
Figure 3, the arrangement is substantially the same 
as in Figure 2 except that the cup-shaped chamber 
12a in the piston 5b containing the shot 13 is 
seated. The sealing (or the whole piston) is ad- 
4s vantageously made of a biodegradable material 
such as ICl's "Poiyox", 

Finally, in the embodiment illustrated in Figure 
4, the piston 5c is sufficiently massive to provide 
the desired weight Itself and is die-cast from zinc 
so or a zinc-containing alloy. In the preferred arrange- 
ment shown in Figure 4, the piston 5c is provided 
• with an annular channel 14 to accommodate and 
assist the action of the compression spring 4. As 
described above, by suitably choosing the diam- 
55 eter of the piston 5c and the extent of the flange 
10, the piston (and" optionally, the compression 
spring 4) may be ejected, or not, once all of the 
drug formulation has been dispensed. 
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The various features of trie embodiments de- 
scribed by reference to Figures 1 to 4 may be 
combined with one another in. suitable ways. For 
example, the shot-filled chamber arrangement of 
Figure 2 may be supplemented by a separate s 
dense element 6, If desired. 

Devices in accordance with the Invention may 
be used to dispense^ optionally in. a pulsed fashion, 
drugs such as anthelmintics (particularly oxfen- 
dazole), growth promotants such as tetronasin, vita- jo 
mins and trace minerals, such as magnesium, co- 
balt copper and selenium. 
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Claims 15 

1. An ultra-ruminal delivery device comprising: 
a tube having a substantially closed " end and a 
substantially open end and adapted to contain a 
drug formulation for controlled release thereof zo 
through the open end of the tube; a piston adapted 

to travel longitudinally with the tube; and biassing 
means to bias the piston towards tho open end of 
the tube, the piston being associated with a weight 
for movement therewith, the weight being adapted 25 
to retain the device within the rumen of a ruminant 
during delivery of the drug formulation; 

2. A device according (o claim 1 wherein the 
said weight is a separate element located adjacent 

the piston. 30 

3. A device acording to claim 2 wherein the 
element is located on the surface of the piston 
remote from the biassing means. 

4 r A device according to claim 1 wherein the 
weight is constituted by the piston itself. 35 

5. A device according to claim 4 wherein the 
piston is die-cast of zinc of of a zinc-containing 
alloy. 

6. A device according to claim 1 wherein the 
pfston comprises a chamber containing shot. 40 

7. A device according to claim 6 wherein the 
chamber is sealed* 

8. A device according to claim 7 wherein the 
chamber is located \n the surface of the piston 
remote from the biassing means and opens into 45 
the interior of the said tube. 

9. A device according to any one of claims 1 to 
9 additionally comprising a "drug "(as herein de- 
fined) formulation. 

10. A method of administering a "drug" (as so 
herein defined) to a ruminant by causing a device 
according to claim 10 to be located within the 
ruminant's rumen. 
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